1 /41 




2/41 



FIG. 2 

45B 




46 41 6f 46 



3/41 



FIG. 3 

9A 




4/41 

FIG. 4 

EGR GAS 




5/41 




6/41 



FIG. 6 




7/41 




8/41 




9/41 




10/41 




11/41 



G1 
Ne 



421 



FIG. 11 



G1 G2 







RSET 


EGR 
CONT 






ECU 








( 





420 



Ceg 
Cth 




12/41 




13/41 



FIG. 14 




413b 



FIG. 15 

156 




EZ2 



413b 



V 

415A 1 57 



14/41 

FIG. 16 



X1 




TIME 



FIG. 17 




0 100 400 

TIME (msec) 



15/41 



FIG. 18 



G1 G2 STeg 0 th 

MM 




EGR 
CONT 




6 th STeg 



Ceg 
Cth 



420A 
420B 



FIG. 19 




16/41 




17/41 



FIG. 21 




TARGET 
OPENING 



THROTTLE 
SENSOR OUTPUT 




MOTOR 
CONTROL DUTY 



FIG. 22(A) 



MAX. 



CD 



o 



MIN. - 




100 



DUTY (%) 



FIG. 22(B) 



CD 



MAX. - 



o MIN. H 



+100 

E o 

-Y1 











- 12 



— r~ 

ti 



18/41 



(° ) 

Z4- 

Z3- 



Z2 
Z1 



(%) 
100 
V2 



V1 
0 



FIG. 23 



i 


i 


I 




EGR 




CONTROL 




AREA 






1 



FULL OPENING 



THROTTLE 
OPENING 
CONTROL AREA 



FOR CONTROL 



MECHANICALLY 
f FULL OPENING 



THROTTLE 
DRIVE AREA 



i_ MECHANICALLY 
FULL CLOSING 



F/G. 24 




19/41 



FIG. 25 




20/41 




h 

V 



21 /41 




22/41 




23/41 



FIG. 30 




24/41 



FIG. 31 



9A 




25/41 



FIG. 32 



E 




19 



26/41 




27/41 



FIG. 34 




~ GND 



FIG. 35 



( START ") 




TARGET ANGLE OPEN 
LOOP CONTROL UP TO 
FULL OPENING 



( END ) 



28/41 



Q 

>- 



m 



FIG. 36 



EGR 


Non-EGR 




r 




FULL OPENING 




i 

b 




7^ 






Du 

\ 


0% 






i 

/ 







i * 
>* 

* 

T5 „ 




v 









t3 t4 t5 




YES 



S110 



NORMAL CONTROL 



MOTOR DRIVE CIRCUIT l^ S210 
STATUS CONTROL 



MOTOR DRIVE STOP 
CONTROL 



S220 



( END ~) 



29/41 



FIG. 38 




30/41 



FIG. 39 



( START 3 




31/41 



FIG. 40 

( START ~) 



RECEIVE A TARGET 
OPENING SIGNAL 



S410 



S420 



TARGET 
OPENING>A AND 
CHANGE RATE IN TARGET 
OPENING<B 
? 



| C=C+1 


1 


r _S440 



-S430 



C=0 



LJT 



NO 



S460 



MOTOR DRIVE CIRCUIT 
STATUS CONTROL 



S210 




MOTOR DRIVE STOP 
CONTROL 



-S220 



E=E1 



C 



S450 



S480 



CONTROL AMOUNT 
CLEAR MEANS 



E=0 



S490 



NORMAL CONTROL 



S110 



END 



0 



32/41 



FIG. 41 



oy=! 

Q I 

t 

og 



6ob\ 



DUTY=0% 
, 1 



Du 



A 0obj<B 



MAX. MECHANICAL 
POSITION 



^--0th(real) 



t3 t7 



t8 



Z 



MOTOR TURNED OFF 



MIN. MECHANICAL 
POSITION 



Z 



FIG. 42 




TARGET 
OPENING 



TACU 



-200 



THROTTLE 
SENSOR OUTPUT 



MOTOR 
CONTROL DUTY 



ETB 



-100 



33/41 



FIG. 43 



ign 

SIGNAL' 

EGR 
INFORMATION ' 



300 

z 



(ECU) 


TARGET OPENING 
COMPUTATION SECTION 




DIESELING 
PREVENTION 










EGR 






CONTROL 






^targeTn i 




'yOPENINGy 


I , I 



301 



SDH 



416 



2- 
10- 



413d 



200 



CONTROL UNIT INTEGRATED 
TYPE INTAKE THROTTLE VALVE 



INTAKE THROTTLE 
VALVE CONTROL 
UNIT 



TPS 



r." "-~.z~.z~. r.zzzzzrj 



COMPUTER 
THE CONTROL 
AMOUNT 




MOTOR 



34/41 



FIG. 44 



" INTAKE THROTTLE VALVE 
CONTROL UNIT 




35/41 



FIG. 45 



416dm 
EGR ACTUATOR 



EGR 
INFORMATION 



300 



(ECU) 



VARIOUS 
ENGINE - 
SIGNALS 



TARGET EGR 
AMOUNT 

COMPUTATION 
SECTION 




TARGET 
EGR RATE 



INFORMATION ON 
INTAKE AIR AMOUNT 



T 



413d 



200 



CONTROL UNIT 
INTEGRATED TYPE 
INTAKE THROTTLE VALVE 



INTAKE THROTTLE 
VALVE CONTROL UNIT 



COMPUTE 
THE TARGET 
OPENING 



COMPUTER 
THE CONTROL 
AMOUNT 



ir 
n 



COMPUTER 
THE CONTROL 
AMOUNT 



TPS 




MOTOR 



36/41 



FIG. 46 




200 19 



FIG. 47 



24V 


SWITCH ON 


















12V 




SWITCH OFF - 





















37/41 



FIG. 48 



VARIOUS 
SENSORS' 



300 



TARGET 
OPENING 
COMPUTATION 
SECTION 



COMPUTE 
THE CONTROL 
AMOUNT 




POWER SUPPLY " 




24V 1 






STEP-DOWN 
CIRCUIT I 



-VB 



200 



12V 



16 



MOTOR 
DRIVE 
CIRCUIT 



MOTOR 



416 413d 



10 



z 



TPS 



FIG. 49 



TPS OUTPUT 



MICROCOMPUTER 



ANALOG- 
TO-DIGITAL 
CONVERSION 



DUTY 



MOTOR DRIVE 
CIRCUIT 




38/41 



FIG. 50 




39/41 



FIG. 51 




40/41 



FIG. 52 




41 /41 



FIG. 53 



DPF 

REGENERATION 



DIFFERENTIAL 
PRESSURE 
BETWEEN 
UPSTREAM AND 
DOWNSTREAM 
FROM THE DPF 
DEVICE 

VARIOUS 
ENGINE - 
SIGNALS 



300 



200 



DPF SIGNAL 



TARGET EGR 
AMOUNT 

COMPUTATION 
SECTION 



TARGET 
EGR RATE 



DPF 
CONTROL 



416dm 



EGR ACTUATOR 



COMPUTE THE 
EGR CONTROL 

AMOUNT 
COMPUTATION 



WW 

o- 



INFORMATION ON 
INTAKE AIR AMOUNT 



10 



COMPUTE THE 

THROTTLE 
VALVE CONTROL 
AMOUNT 




MOTOR 



416 



413d 



